INTRODUCTION

Electrophoretic
Mobility. ς-potential measurements of Lys, Gel, GelA, and the complexes 146 of Gel or GelA with Lys at different Lys/Gel and Lys/GelA weight ratios (q) were performed at 147 18 o C and 40 o C with a 90 Plus particle size analyzer (Brookhaven instruments Inc.) using a 148 rectangular quartz capillary cell. For each sample the -potential was determined at least ten times 149 and the average value is reported. were determined by measuring the masses of the complex phase and the supernatant, and the 152 total concentrations of biopolymers in these phases after centrifugation and subsequent 153 separation of the phases. First, the total concentrations of GelA and Lys in the complex phase 154 and the supernatant were determined by measuring the dry weight residue, after subtraction of 155 the dry weight of the solvent (phosphate buffer, I=0.01). The experimental errors were 2-3%. 156 Subsequently, the Lys content in the complex phase was determined by means of UV absorption or Atto 647N dye (ATTO Tec. Germany) for one day at 5°C. This labeling allowed to spectrally 179 separate the signal from GelA (green) and Lys (orange). 
201
The surface morphology of the dried samples was measured with an Agilent 5500 atomic force 202 microscope (AFM) operated in tapping mode at ambient conditions (relative humidity ~30%).
203
Commercial AFM cantilevers (PPP-NCSTR AFM probes from NanoAndMore GmbH) made of Si 204 with a nominal spring constant of 7.4 Nm -1 and with a typical tip radius of less than 7 nm were 205 used. AFM measurements were performed with scan areas of 0.5×0.5 µm 2 and 5×5 µm 2 at different 206 locations for each of the samples. complexation behavior of the Lys/GelA system with the Lys/sodium caseinate system studied recently at the same pH and I values. 37 It can be noted that, even though the total concentration of 247 biopolymers in the initial binary solutions as well as the mixtures is higher for the Lys/GelA 248 system, the maximal turbidity values of the Lys/sodium caseinate system are much higher as 249 compared to that of the Lys/GelA system. This indicates that formation of water insoluble 250 complexes is less intense in the case of the latter system. In addition, the q value for the Lys/GelA 251 system is 1.6 times higher as compared to that obtained for the Lys/caseinate system 37 , i.e the 252 complex system with gelatin undergoes associative phase separation in the presence of a more 253 concentrated Lys solution, i.e. under more stringent conditions. 2.0 for the Lys/GelA system, i.e. at a q ratio that is slightly higher than that for maximal 264 complexation as determined by the absorption measurements in Figure 1a . Possible reasons can 265 be an irregular localization of Lys within the complex particles, inaccessibility of some cationic 266 groups in Lys for interaction with GelA and effects of secondary forces in the interaction process.
267
The results for the lys/Gel system will be discussed in Section 3.2. The complex phase is always gel like because it contains more than 4 wt% GelA, whereas the system. In order to quantify the effect of q on the distribution of Lys within Lys/GelA complexes, 315 the total intensity contribution of both components separately (green for GelA and orange for Lys) 316 as well as its distribution over the particles was analyzed (results not shown). The total contribution 317 of Lys or GelA in each particle remains more or less unaltered, independent of q. This suggests 318 the presence of particles with a constant composition and total charge close to zero for all studied 319 q values between 0.7 and 5. This is in agreement with the results of the phase analysis of the from the fluorescence measurements is 1.1910 6 M -1 . If 0 is taken as 10 -8 s, 47 a value for Kq of 1.1910 13 M -1 is obtained. The maximum bimolecular quenching rate constant Kq of various quenchers with biomacromolecules is known to be about 2.0·10 10 M -1 . 46 The fact that our 350 measurements reveal a value that is several orders of magnitude higher indicates that dynamic 351 quenching is not the mechanism occurring in the Lys/GelA systems. Rather, static quenching 352 arising from the formation of Lys/GelA complexes takes place.
353
Although dynamic quenching affects the excited state, it has no effect on the absorption spectrum.
354
Hence, the UV absorption spectra of Lys were recorded with the addition of different GelA Rheology is used to study the mechanical properties of the coacervates and to characterize the 370 effect of the intermacromolecular interactions on the mechanical properties of the complex system.
371
In order to do that the mechanical spectrum of complex Lys/GelA systems should be compared to a) ))) ) b) ))) ) c) ))) ) d) ))) ) a) b) c) d) 10m 10m 5m 5m 
